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Just two centuries have elapsed since Charles St. Yves first 
removed a lens from the eye by corneal section. For two cen- 
turies the technique of cataract extraction has claimed a large 
measure of the thought of opththalmologists, and the history of 
its development forms one of the most attractive chapters in 
modern medicine. The modern operation for the extraction of 
cataract is, in its larger features, traditional, established, typical ; 
while on the other hand there is still divergence of opinion and 
practice in regard to minor details. It is scarcely an exaggera- 
tion to say that while we are in substantial agreement as to the 
aims of the operation, and in somewhat less a measure as to the 
procedures by which those aims are to be attained, no two sur- 
geons carry out details exactly in the same order and in the same 
manner, in the performance of even one extraction method. Ac- 
cordingly, this paper aims to present as briefly as possible an 
outline of the type operation, with somewhat closer attention 
to the more usual variations in the successive steps. In the 
nature of the case, such a presentation must be one to which 
the prhase “Relata referro” applies in large measure and may be 
adduced in lieu of further apology on the part of the reader. 
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To describe a typical operation would be to present the method 
of a single operator, who alone would find this method a typical 
one and exclude all others, while to detail the consensus or pre- 
ponderance of opinion and practice in regard to each step would 
offer a composite portrait for which there is no single proto- 
type. The procedure to be described is the extraction of senile 
cataract by peripheral flap section, without and with iridectomy, 
to which Wecker first applied the terms, “simple” and “com- 
bined” operation respectively. 


THE SIMPLE OPERATION 


May be described in brief, as follows: The anterior chamber is 
opened with the Graefe knife by a large arched section upwards 
in the margin of the cornea. The lense capsule is opened instru- 
mentally, and the lens delivered by sliding pressure on the globe. 
Cortical remnants are removed from the anterior chamber, and 
the section is freed from all extraneous matter (toilette of the 
wound). 

Each and every one of these steps has been variously modified, 
either in the manner of its performance, the instruments used 
or order of procedure. A more detailed consideration of each 
step is now in order. 

RETRACTION OF THE LIDS AND FIXATION OF THE GLOBE. 


The lids may be held open by the fingers of an assistant, by 
lid-holders, or mechanically by an eye-speculum. The first is 
undoubtedly the least annoying for the patient, and when carefully 
performed the safest, but it requires an additional well-trained 
assistant, and on account of the space taken up by his hands 
renders certain manceuvres more difficult. There is always a 
possibility of the finger slipping or of pressure being made on 
the globe by a sudden closure of the lid by the patient or by care- 
lessness of the assistant. This is complicated in deep seated eyes 
by the difficulty of raising the upper lid sufficiently. Desmarre’s 
lid-holder acts much like the mechanical finger. The broad plate 
covers the entire lid margin and also keeps the lashes out of the 
way. In both cases the lids are lifted away from the surface 
of the globe, and no pressure can be made even with vigorous 
squeezing: on the part of the patient and contraction of the peri- 
pheral portions of the lids. Extreme gentleness and care are 
required in the manipulation of the instrument to avoid excessive 
stretching of the lids and causation of pain, to avoid pressure 
on the globe, and at the same time to keep the eye well opened. 
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If the handle of the lid-holder be held too flat the lid is apt to slip 
out ; if raised too steeply, its edge is apt to catch under the orbital 
margin, causing pain, and preventing complete opening ‘of the 
lids in spite of all traction. A mechanical speculum replaces 
an assistant. Most models merely separate the lids but do not 
raise them from the globe, and none can effectually exclude 
pressure on the eye-ball in case of spasmodic contracture of the 
lids. This is particularly noticeable in prominent eyes and tight 
lids. It may be necessary to have the speculum held away from 
the globe by an assistant. This instrument is most valuable in 
small, deep-seated eyes. It should be easily introduced, rapidly 
removable, and cause no pain when in situ. 
FIXATION OF THE GLOBE. 


For this purpose forceps with broad finely-toothed ends are 
generally employed. They should not press or draw upon the 
globe, but merely fix it in the position taken at the command of 
the operator. A catch is not necessary and may interfere with 
the rapid removal of the instrument. Fixation is generally ap- 
plied near the corneal margin, as the conjunctiva in this region 
is less elastic and a better hold is afforded. A broad bite aids 
materially and is less apt to be followed by tearing. The lower 
end of the horizontal meridian is usually chosen for the fixation 
point as the eye can be kept looking downward most easily and 
the forceps are least in the way. <A point opposite the commence- 
ment of the corneal section and directly back of the intended 
counter-puncture is preferred by some for two reasons. Counter- 
pressure can be made more easily; the eye does not tend to roll 
before the knife, and the point of exit of this instrument is 
marked so that the section can be more exactly and surely carried 
out. A point near the corneal margin and halfway between 
those already mentioned, the so-called 45° position, is chosen 
by others who believe that it shares the advantages of the first 
two without their objectionable features. Fixation of the ten- 
don of the superior rectus was advised to replace the speculum 
or lid-holder and to enable the operator to raise the globe at 
will and at all times to keep its movements under his control. 
Most forceps used for this purpose have the disadvantage that 
they are not sufficiently broad to prevent the lid in case of vielent 
squeezing from closing around the fixation-forceps and pressing 
on the globe; that they do not open the lids wide enough, and 
that they do not keep the lashes out of the way. The last ob- 
jection, naturally, does not apply in case the lashes have been 
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cut or shaved off before operation. The advantages of this 
fixation are that no pressure is made on the globe, the section 
is made with ease on account of the eye being firmly fixed by 
counter-pressure of forceps and knife, and as the scleral margin 
of the section is slightly raised, the iris tends to return to the 
anterior chamber of its own accord. On the other hand, it has 
been claimed that this fixation is painful to the patient, causes ~ 
marked spasm of the lids, and does not insure reliable fixation, 
as the globe may rotate before the knife. 
OPENING OF THE ANTERIOR CHAMBER. 


The section is made with the Graefe knife, held like a tea- 
spoon (Haab). A fairly broad (2mm.) knife is less apt to injure 
the iris, and in case the latter should touch the blade, a slight 
inclination of its axis will free the cutting edge. On the other 
hand, there is more apt to be escape of aqueous, and in case it 
should be necessary to alter the plane of the section, more 
danger of distortion of the wound canal, irregularity in its form, 
and traumatism of the tissues. The knife is applied to the eye, 
cutting edge upward (and it is well to assure oneself of this 
invariably), with the blade in the anterior basal plane of the 
cornea, its cutting edge directed vertically upwards and very 
slightly forwards, and the point in the corneal margin, or %4 to 
Y% mm. behind it, at or slightly above the temporal end of the 
horizontal meridian. Before actually making the section, the 
line from puncture to counter-puncture may be “addressed,” to 
borrow a term from golf, by passing the knife over the cornea 
in the line of the section. This assists direction, and at the 
same time we may assure ourselves of the knife being right 
side up. The section is to take in from 3/7 to 1/2 of the peri- 
phery, according to the size of the cornea and the probable di- 
mensions of the nucleus. The knife is carried steadily but not 
too rapidly across the anterior chamber in a horizontal direction 
and caused to emerge directly opposite the puncture in the corneal 
margin. The advice is given to have the point engage the inner’ 
surface of the cornea when it appears to be 1 mm. from the 
margin. The point will then emerge exactly in the limbus. In 
case of a shallow anterior chamber it may be necessary to de- 
press the handle of the knife so that the point rises out of the 
_ plane of the corneal base and passes nearer the posterior surface 
of that membrane. After passing the pupil it must then be 
carried deeper so as to reach the intended counter puncture. In 
this case the point of the knife describes an arc with its convexity 
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forward. After piercing the cornea at the point of entrance the 
knife must under no circumstances be withdrawn. After emerg- 
ing at the counter-puncture, the knife is carried forward and 
upward and the cornea cut through with a sawing motion, and 
little pressure on the cutting edge, care being taken that the 
section lies everywhere in the limbus. The blade of the knife 
may be turned backward slightly after the counter-puncture has 
been made. In this way the line of the section will encroach 
very slightly on the sclera, giving better conditions for prompt 
healing, and facilitating the formation of a conjunctival flap 
which shall extend almost the entire length of the section instead 
of being limited to its summit. The back of the knife may be 
used to raise the cornea slightly and so prevent the iris falling 
over the cutting edge of the knife. In myopic eyes or others with 
a large cornea, the section may be a trifle within the corneal 
margin. An inclination of the edge is only necessary in case 
the section is not of the right size, in which case the blade may 
have to be turned slightly backward or forward to modify the 
extent of the section. It has been claimed that sawing motions 
are unnecessary and that with a sharp knife the cornea can be 
entirely divided with one forward and one backward stroke. If 
the knife be carried too far on the forward stroke there is danger 
of its striking the lid-angle and causing an involuntary movement 
of the patient. A slight inclination of the patient’s head to the 
non-operated side allows the globe to be rotated more into the 
temporal half of the lid-fissure, and the inner commissure is be- 
low, i. e., back of the level of the section. 

As the end of the section is approached the stroke is made 
very gently, and the knife allowed, as the saying goes, to cut 
its way out alone. The blade emerges in the limbus and 
raises a small bridge of conjunctiva. If a conjunctival flap 
is desired, the edge of the knife is turned directly upward, 
cutting a flap 2-3 mm. broad. If the conjunctiva is very lax 
the flap may be much broader than this. If, on cutting out of 
the cornea, the edge of the knife be turned directly forward, 
the conjunctiva is cut through close to the cornea and no flap 
is formed. 

At this stage it is the custom of some cnerators to remove the 
speculum or to have it held away from the globe. The con- 
junctival flap is stroked back over the cornea and then lies only 
on the proximal lip of the section. 
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OPENING OF THE LENS CAPSULE. ' 


This may be accomplished by incision with a cystitome or 
by exsection of a piece of the capsule with special forceps. The 
former procedure is the usual one. As the cystitome is gen- 
erally introduced from the temporal side the shank of the instru- 
ment, which should not be rigid, may be bent about 6-7 mm. 
from its point. This is advisable in case the eye is deep set or 
the patient does not look well down. The cutting end can then 
be carried straight downward across the anterior chamber and: 
more carefully controlled by the eye. The instrument is intro- 
duced into the eye and carried downward with the cutting edge 
parallel to the posterior surface of. the cornea and turned through 
an angle of 90° as soon as the point has been reached where 
the capsule is to be incised. The cut is generally carried from 
below upward, and only sufficient pressure made to tear through 
the capsule. There is great diversity in the performance of this 
step, particularly as to the number of incisions and their posi- 
tion. The underlying principles are, however, the same, viz., to 
make a large opening for the escape of the lens and of as much 
cortex as possible, leaving a space which would not be apt, to 
be occluded in the course of healing, and to avoid random lacer- 
ation producing capsule flaps which might become caught in 
the wound. In median capsulotomy, the attempt is made to 
circumscribe a square of the capsule which may be extruded or 
extracted with the lens, or folds back from the pupillary area like 
a curtain. Horizontaly\incisions, one above and one below are 
considered sufficient for the delivery of the lens, and it is claimed 
do not tend to become entangled in the section, an objection 
which has been raised against all vertical cuts. Crucial incision 
is often used, or the opening may have the form of a V, Y, A 
or inverted triangle. 

PERIPHERAL CAPSULOTOMY. 


The object of this modification was to avoid the entrance of 
capsule tags into the section, to prevent adhesion of the wound- 
margins of the capsule with the iris or the edges of the colo- 
boma, or of the anterior with the posterior capsule and conse- 
quent inclusion of cortical remnants with the formation of dense 
after-cataract. The incision is T shaped or it may consist of 
a single cut in the upper equator of the lens equal in extent to 
the corneal section. This linear wound heals exactly in the 
same manner as the corneal section. There is no irritation of 
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the iris, and no adhesion of the pupillary margin to the cap- 
sule. Blood or cortical remnants which have remained in the 
capsule sac may take somewhat longer to be absorbed than after 
median cystotomy. Discission of secondary cataract is gen- 
erally necessary to clear the pupillary area. The capsule may 
adhere to the corneal wound, but this is infrequent. 

EXCISION OF A PORTION OF THE CAPSULE. 


This is performed with fine curved forceps armed with teeth 
on the posterior aspect of the point. They are introduced into 
the anterior chamber while closed, opened in the middle of the 
pupil, and a fold 3-4 mm. broad pinched up. The advice is 
given to carry the forceps downward toward the opposite pupil- 
lary margin after grasping the capsule so that the portion 
grasped shall tear off from the lens at its upper attachment, thus 
avoiding a tongue shaped flap which is apt to be carried up into 
the corneal section and to tear off from the forceps rather 
than from the surface of the lens. The procedure is especially 
adapted to tough capsules, but may fail entirely in the case of 
much thickened or tightly stretched capsule in swollen lenses or 
very: soft or fluid cortex (Morgagnian cataract) as the forceps 
does not grasp in these cases, or, again, the capsule bursts and the 
resulting opening is irregular. The excised piece is often 6-7 
mm. in diameter and always larger than the portion actually 
grasped by the forceps, as the capsule tears more easily in the 
neighborhood of its equator, and the pupillary area is left com- 
pletely free. There is practically no possibility of incarcera- 
tion of capsule. Luxation of the lens is said to be less frequett 
than with the use of the cystitome, the sharp blade of which may 
penetrate too deep and temain imbedded in the nucleus. In 
case the capsule does not tear through, the lens is brought for- 
ward toward the wound. This has been cited as an advantage, 
as the lens may then be extracted intact, or the capsule breaks 
during the delivery of the lens and may subsequently be extracted 
with forceps. 

Opening the capsule with the knife during the corneal sec- 
tion has the single advantage of reducing the number of instru- 
ments to be introduced into the eye. Its disadvantages and 
dangers are so obvious and serious that they scarcely require to 
be detailed. The section is apt to be irregular or faulty on ac- 
count of the repeated alterations of direction and plane. Cor- 
tical masses may fill the anterior chamber and obscure the field, 
rendering counter-puncture inexact. The point of the knife may 
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become wedged in the nucleus and require to be drawn back 
and out of the eye. The entire lens may be dislocated, or pushed 
to one side in such a way as to crowd the iris before it and cause 
injury to that membrane. Capsule or cortex may be carried 
into the section and jeopardize prompt healing. The capsulo- 
tomy is rarely well placed or sufficiently large to allow easy 
delivery of the lens, and to guarantee a free pupillary area. 


DELIVERY OF THE LENS. 


The procedure is mechanically an expulsion or expression 
rather than an extraction. It may be performed directly, with 
instruments, notably the spatula, iris-repositor and spoon, or 
finally with the ball of the finger, and indirectly through the 
medium of the lids. The last two forms are objectionable from 
the point of view of ideal asepsis, although the use of a sterile 
finger cot, in one case, and care against allowing the lids to rub 
against the wound margin, in the other, would minimize these 
disadvantages. The amount of pressure and its direction can 
be more easily applied and altered and gauged in this way than 
with any instrument. Some operators use the lid pressure for 
the expression of cortical remnants only, after the lens has beef 
delivered with instruments. Pressure is usually applied just 
above the scleral lip of the wound so as to cause slight gaping, 
the spatula or spoon lying parallel with the section. This aids in 
the passage of the upper lens margin past the pupillary edge 
of the iris and prevents the lens catching under the upper, i. e., 
peripheral scleral lip of the wound section. A second spoon is 
‘applied to the lower limbus and slight pressure made backward 
and the spoon slid upward. The lens turns on its frontal axis 
reaching the pupillary margin and, rising, carries the latter with 
it. The necessary inclination of the lens is 30-40°. The corneal 
flap is raised and the wound gapes widely. Pressure on the up- 
per lip may be kept up until the largest diameter of the lens has 
passed through the wound. In case the iris tends to be drawn 
into the wound the spatula held flat may be used to hold it back 
or even to stroke the sphincter down along the posterior surface 
of the lens and so facilitate delivery. Toward the end of this 
process little pressure is required, sliding of the spoon being 
quite sufficient to carry the lens out of the wound and to lift 
' it from the eye. If the section has been large enough, the lens 
is delivered with ease and very little cortex need be rubbed off 
in the passage of the lens through the wound. All these me- 
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chanical, external measures, no matter how gently carried out, 
tend to increase tension in the vitreous besides causing some 
local deformation, however temporary, as shown by the gap- - 
ing of the wound and the production of inclined planes on the 
surface of the cornea. In case of actual or threatened loss of 
vitreous this must be carefully avoided, and it is practically in 
such cases only, e. g., sub-luxation of the lens or tearing of the 
zonule during the operation, that extraction in the restricted 
sense is practiced, and a spoon, loop, sharp hook or forceps 
passed into the anterior chamber to draw out the lens. Deliv- 
ery of the lens may be rendered difficult by insufficient length 
or faulty position of the section, a rigid iris, incomplete lacera- 
tion of the capsule, or dislocation of the lens. 


TOILET OF THE WOUND. 


This step includes the removal of cortical remnants, blood, 
and any other extraneous matter from the anterior chamber and 
from the corneal section, reposition or abscission of displaced 
or incarcerated iris, capsule or prolapsed vitreous, and finally, 
the adaptation of the wound edges and of the conjunctival flap. 

Cortical remnants may be expressed with spatula or spoon, 
the finger tip or the lid. The choice of procedure is the same 
as in the delivery of the lens. The introduction of instruments 
into the anterior chamber for this purpose has been almost com- 
pletely abandoned. The use of irrigation for the removal of 
debris is considered inadvisable by so good an authority as 
Hess, and both this author, Czermak, and Snellen recommend 
the introduction of a spoon in preference. Irrigation of the 
anterior chamber is perhaps the most valuable of recent modi- 
fications in cataract technique. Sterile, normal, i. e., physio- 
logical salt solution is the safest, because least frritating, fluid 
for this purpose. A rubber bulb with glass pipette ending 
in a short, fine angular tip, has the advantage over all gravity 
apparatus and syringes of being easily disinfected, absolutely 
under control, requiring but one hand, and never getting out 
of order. In many cases it is not necessary to pass the tip 
into the anterior chamber, depression of the posterior wound 
lip and irrigation from this point being sufficient to clear the 
field completely, so that the possible objection against intro- 
ducing another instrument into the eye carries little weight. 
Besides the mechanical removal of debris, irrigation is of value 
in that it tends to unfold and spread out the iris, thus acting as 
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an aid in prevention of incarceration and prolapse. This agency 
is still further aided by stimulation of the sphincter by the. 
stream of fluid, so that there is a tendency to contraction of the 
pupil. In case an iridectomy has been performed, the hemo- 
static action of the irrigation and its value in removing blood 
and so providing a clear field for the subsequent capsulotomy 
and extraction are worthy of consideration. The mechanical 
removal of debris which serves as a nidus for infection, and 
the flushing out of any micro-organisms which have possibly 
been introduced into the eye up to this point, are indirect aids 
to asepsis and prompt healing whose importance cannot be over- 
estimated. In case of collapse of the cornea the anterior cham- 
ber may be filled by means of irrigation and the normal curva- 
ture of the globe re-established. This materially aids in adapta- 
tion of the wound edges and so facilitates prompt healing. 

Contraction of the sphincter of the iris may be stimulated by 
circular massage of the cornea. This was formerly used in 
case of limited prolapse of the iris, and is still employed to 
smooth out the iris when an irregular pupil warns us that there 
is a fold in some part of the membrane. Reposition of the iris 
should be attempted as soon as prolapse occurs, no matter at 
what stage of thg operation this accident happens. The longer 
it remains in the wound, the more it is subjected to mechanical 
insult, the greater the danger of consecutive iritis. Reactive 
swelling and imbibition alone may make clean removal impos- 
sible, and the bruised and swollen iris does not retract promptly 
or spread out evenly, and so tends to prolapse again. The 
spatula is most generally used for the purpose of reposition, 
passing from either angle of the wound diagonally downward 
toward the margin of the pupil or the angle of the colo- 
boma. Excision of the prolapsed iris is the general practice. 
The reposition of the angles of the coloboma and the clearing 
of the angles of the wound are of great importance. Capsule 
shreds, blood coagula, etc., are removed with a fine clot forceps. 
A spatula is passed from end to end of the wound, or a fine 
toothed forceps carried through it and opened and closed several 
times. The conjunctival flap is stroked back over the scleral lip 
of the section, and the spatula again stroked over the region of 
, the wound, smoothing it in its entire extent. The conjunctival 
sac is then grently washed out, any debris which may remain be- 
ing removed with clot forceps or wipes, and the eye closed. 
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COMBINED EXTRACTION. 
PERIPHERAL FLAP EXTRACTION WITH IRIDECTOMY. 


The anterior chamber is opened with a section upwards in 
the corneal margin which measures 1-3 to 2-5 of the periphery. 
A piece of iris is excised. Capsulotomy. Delivery of the lens. 
Removal of cortical remnants and toilette of the wound. 

The section may be smaller than in simple extraction. The 
section lies in the limbus or 4 to % mm. behind it, and termin- 
ates in a conjunctival flap. 

EXCISION OF THE IRIS. 


One per cent holocain dropped on the section wound and on 
the iris when drawn out renders this step almost painless. The 
speculum may be lifted or removed altogether. The fixation 
forceps may also be removed, but unless we can count on the pa- 
tient remaining quiet there is danger of the iris being torn loose, 
or of the iridectomy being irregular. The: fixation may be en- 
trusted to an assistant, or the operator may continue to hold 
the forceps while a trained aide cuts off the iris. The former 
procedure is the general rule, and by far the safer. The iris is 
drawn out of the anterior chamber with curved forceps. In 
case of prolapse, either this instrument or a straight forceps 
may be used. The forceps is closed, carried into the anterior 
chamber until it has nearly reached the pupillary margin, opened 
about 2 mm., the iris grasped and drawn out of the wound. 
The iris is cut off as close as possible to the cornea by means 
‘of DeWecker’s scissors or an ordinary curved iris scissors, slight 
pressure being made against the lips of the section with the scis- 
sors, and the iris cut through in two strokes. It is well to draw 
the iris a little away from the angles of the wound as the cuts 
are made, in order to free it as much as possible and to aid 
complete reposition. DeWecker’s scissors may be held at right 
angles or parallel to the corneal section and the iridectomy done 
with one snip. In the former case the coloboma is narrow 
with parallel or slightly converging margins. When the scis- 
sors are held parallel to the corneal section, the iridectomy is 
broader and the margins diverge, the amount of this divergence 
depending on the amount of tissue cut away near the ciliary at- 
tachment. This varies directly and in proportion to the pressure 
on the wound with the scissors, i. e., the length of the cut, and 
with the amount of iris drawn out with the forceps. 

In any case, the angles of the coloboma should lie in the an- 
terior chamber and be at the same height. In case of incarcera- 
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tion, the corresponding sphincter angle stands higher than the 
other. If both margins are incarcerated, the pupil appears oval. 
Reposition is effected with the spatula. The instrument is car- 
ried flat into the angle of the section, its axis at a sharp angle 
with the vertical axis of the cornea so that it points toward the 
pupillary margin of the corresponding side at about the level 
of the middle of the pupil. The point is then stroked toward 
the middle of the pupil or the angle of the coloboma, unfolding 
the iris. 

This reposition should take place immediately for the reasons 
mentioned in the description of the simple extraction. Hzmor- 
rhage from the conjunctival flap, from the section or from the 
iris, may obscure the field. Before proceeding with capsulo- 
tomy the blood should be removed as far as possible. Pressure 
with a moist cotton pledget or wipe on the posterior lip of the 
wound will often suck up the blood completely. Irrigation may 
have to be employed. In case the hemorrhage continues, the 
lids may have to be closed and an iced compress applied. The 
instillation of adrenalin usually prevents this accident except 
in the case of diseased iris or increased tension, complications 
which are not within the scope of this presentation. 


OPENING OF THE CAPSULE. 


The introduction of the cystitome and laceration of the capsule 
in adequate extent is greatly facilitated by the absence of the 
iris in the upper part of the field. On the other hand there is 
greater danger of drawing capsule shreds into the section or 
of a flap of capsule rolling up of itself and becoming incarcer- 
ated in the wound. 

DELIVERY OF THE LENS. 


The procedure is substantially that already described. Ex- 
pression is easily effected as the lens margin does not have to 
incline as far forward as it would have to do if it had to pass 
the iris. The edges of the coloboma may prolapse before the 
lens is expressed, requiring reposition or excision, or they may 
be carried out during delivery. This is apt to occur if the sec- 
tion is too small, in which case the margins of the coloboma rest 
like epaulets on the shoulders of the lens. In a large section 
there is wider gaping, the lens inclines forward and the margins 
of the coloboma slip off to either side. Even without pressure 
by the lens, the edges of a coloboma may prolapse at either angle 
of the wound, especially if the latter be small, in consequence 
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of pressing by the patient and consequent increase of intra- 
ocular tension. During the excision of these incarcerated por- 
tions there is danger of further trouble in the form of a vitreous 
prolapse and of extrusion of the lens, or of its disappearance in 
the depths of the globe, so that the greatest care is imperative at 
this moment. 

TOILETTE OF THE WOUND. 


Removal of cortical remnants, particularly those in the upper 
part of the capsular sac, is greatly simplified. Free irrigation. 
is possible without the necessity of passing the pipette into the 
anterior chamber, or at least without its being introduced very 
far. The details of the cleansing of the wound, the reposition 
of the flap, and the adaptation of the wound edges are identical 
with those described above. 


PERIPHERAL IRIDECTOMY. 


Button-hole—The iris is grasped near the ciliary margin and 
a small piece excised, allowing the sphincter to remain uninjured 
undivided. This may be combined with a radial cut through 
the iris connecting pupil and peripheral button-hole—the modified 
iridotomy of Verhoeff. . 

The button-hole procedure requires a perfectly quiet patient. 
It is difficult to determine the amount of iris tissue to be ex- 
cised, so that the button-hole is often too large and only a thin 
strand of sphincter edge is left. Even this may be torn through 
when the lens is delivered. If the button-hole is too small it 
is of little value as a preventive of iris-prolapse, and may become 
entirely occluded. Removal of cortical debris is difficult unless 
the pipette be passed through the peripheral opening and the 
masses syringed out from behind. As the iris is grasped near 
its ciliary attachment, very slight restlessness of the patient may 
suffice to cause irido-dialysis. The button-hole, if large, may 
endanger delivery as the upper margin of the lens is apt to 
catch in it. If practiced after extraction, fixation must be ap- 
plied or continued and there is danger of the patient pressing. 

As to the time of performing iridectomy we must distinguish 
three possibilities. 

Preliminary or preparatory iridectomy, after section with 
Graefe’s knife or keratome, some days or weeks before the actual 
operation for extraction. The latter operation is modified to the 
extent that the corneal section, which is made exactly as in the 
combined operation, is immediately followed by capsulotomy. 
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The advantages of the procedure are that there is no hemorrhage 
from the iris, and generally none from the wound, so that cap- 
sulotomy and the removal of debris are rendered easier and more 
thorough. The operation is simplified to the extent of an ex- 
traction without iridectomy, and is probably even safer than the 
combined operation as there is less danger of complications, the 
operation has been shortened by a step, the section is made with 
great ease, and there is no danger of wounding the iris. 

Primary iridectomy, i. e., during the operation for extraction. 
As already stated, this step follows the corneal section. 

Secondary iridectomy. This term may be applied to the ex- 
cision of the iris after laceration of the capsule and delivery of 
the lens. 

It may be an after-thought, and rendered necessary by prolapse 
of the iris or other accident during operation. It is then not 
to be considered as an integral part of the operation, the pro- 
cedure certainly not to be designated as a combined extraction, 
as simple extraction through the typical corneal incision and 
through an*undivided sphincter has already taken place. The 
iridectomy in this instance is really a step in the toilette of the 
wound, a secondary measure, and may be termed consecutive 
iridectomy. In the combined operation, i. e., after the section 
usually performed in this modification, some operators choose to 
open the capsule and deliver the lens, and make the iridectomy 
afterwards. The idea is to preserve the iris as long as possible 
as a protection against, incarceration of capsule shreds and also 
to be able to operate without iridectomy in case it is found that 
all the cortex can be easily removed and that the iris does not 
tend to prolapse. 

NECESSARY VARIATIONS IN TECHNIQUE. FAULTS AND 
ACCIDENTS. 

Even in regard to the simplest details in the typical operation 
there is a lack of absolute unanimity. One standard’ author 
says the Graefe knife is to be carried through the chamber de- 
liberately, and that flexion and extension of the wrist alone are to 
be employed in this manceuvre. Another, no less experienced and 
renowned, described the mechanism as an extension of the thumb 
and fingers only, and advises a rapid passage of the blade. We 


' have good outhority for “long, sawing motions” (Haab, Hess), 


and equally good authority for their careful avoidance. 
Accidents due to faulty instruments can scarcely be consid- 
ered in the limited time at our disposal. Attention has been 
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called to the danger of the point of the knife breaking if the 
instrument is not sufficiently strong, especially if the plane of 
the blade is altered suddenly, or .if the point become caught 


between the corneal lamella, an accident which is liable to hap- © 


pen if the blade bends under pressure, or if the point is blunt 
and the eye rotates before the knife, and direction is lost. A 
speculum which does not loosen at the right moment, or a Wecker 
scissors which binds after closing, a forceps which cannot be 
opened or which springs open of its own accord at the wrong 


time, may endanger the success of an operation. Each and all . 


of these accidents are on record. 

It is practically important to determine in advance of the op- 
eration, or at least of the section, as far and as accurately as 
possible, the form, consistency, size, mode of origin, develop- 
ment and course of the cataract, and, as a matter of course, any 
unusual abnormality in the condition of the patient. 


The diagnosis of the intra-ocular conditions, the size and con- 
sistency of the lens, the condition of the iris, may have been 


incomplete or inaccurate, the indications misunderstood, or the — 


procedures omitted, or a mistake made in the choice of a pro- 
cedure. In all these points, previous experience is a valuable 
guide, so that as Snellen puts it, the adage, “Sit chirurgus 
juvenis’” must be modified by the still more traditional and 
weighty maxim, “E.rperientia docet.” 


Accidents may be due to restlessness, involuntary motion, lack 
of self-control or stubbornness on the part of the patient,—and it 
_ is well to remember that such an attitude may be manifested in 
spite of previous docility and complete anzsthesia,—or to some 
shortcomings on the part of the operator. The preparation of 
the patient and of the field having been considered, we need 
only call attention again to the importance of careful instruction 
and of actual training of the former previous to operation. If 
the operator himself personally attends to such details as wash- 
ing and disinfection of the eye, the instillation of the anzsthetic 
and of any mydriatic which may be employed, the time is well 
spent in accustoming his patient to the part he is to play, and 
incidentally in familiarizing the surgeon with the reaction of the 
patient to local manipulations. 

Excluding such abnormalities and complications of - senile 
cataract, as markedly immature, hypermature, or dislocated 
lenses, markedly thickened capsule, synechiz, glaucomatous ten- 
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_ sion, fluid vitreous, adherent iris, conditions which we are sup- 
posed to have recognized, and serious intra-ocular disease or pre- 
cedent hemorrhage, prepared for in our choice of an operation, 
it must be borne in mind that unforeseen conditions may arise or 
be discovered during the procedure which must be met by appro- 
priate change in technique. Such individualization is the rule 
rather than the exception if we consider the possible variations 
within normal limits in the size, prominence and tension of the 
globe, the depth of the anterior chamber, the elasticity of the 
iris, the degree of tension in the vitreous chamber, the amount 
of aqueous, the thickness and resistance of the cornea, the do- 
cility, intelligence, and fortitude of the patient, and last but not 
least, the degree of experience, sang-froid, and dexterity of the 
operator. Recognition of and allowance for these minor dif- 
ferences are the result of experience and special aptitude, the 
evidence of skill, and the promise of a large measure of success. | 
It is this factor of personality which combining art with science 
adds that magic touch which makes of a diagrammatic, typical 
procedure an accomplishment of the individual. 


DURING FIXATION. 


The fixation forceps may fail to hold if superficially applied, 
or in case the conjunctiva is thin and brittle, it tears loose. A 
broad bite and avoidance of too much traction will generally 
obviate this accident, which moreover is not dangerous, but — 
merely annoying on account of hemorrhage. If the applica- 
tion of the forceps ati another point is followed by a repetition 
of this contretemps, it may be necessary to rotate the globe 
downward by means of a squint hook passed into the lower cul- 
de-sac, or the tendon of a rectus muscle may be grasped after 
fresh instillation of an anzsthetic and the free use of adrenaline to 
check the bleeding. Marked restlessness of the patient during 
the act of introduction of the speculum and the application of 
the fixation forceps is always a danger signal, and should prepare 
us to be on our guard for complications. Just in such cases, 
however, where we cannot count on the patient keeping quiet, 
it is necessary to keep the lids separated and to hold the globe 
fast. The lid-holder may be employed or the speculum lifted 
up by an assistant. In any case, mechanical fixation of lids and 
globe should be removed at the earliest possible moment, and 
carried out with the greatest gentleness. 

Undue traction or pressure with the fixation forceps, especially 
the latter, may cause escape of equeous, or, especially if tension 
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has been lowered by the free use of cocaine, so alter the curve 
of the cornea as to interfere with the regular shape and size of 
the section. In watching the section hand too closely, the fixa- 
tion hand is apt to be overlooked, and instinctively pressure is 
made synergetically with the section. The fixing hand should 
therefore be well supported on the superior maxilla of the patient 
and the forceps grasped in such a way that after the globe is once 
fixed it is difficult to cause pressure. 


DURING THE SECTION. 


The knife may inadvertently be passed into the eye with its 
cutting edge downward. While it is possible to turn a narrow 
knife in situ, and this has actually been accomplished without 
untoward results (Knapp, Marple) there is necessarily much 
bruising of the wound lips and danger of escaping aqueous carry- 
ing the iris in front of the knife. The knife had better be with- 
drawn completely. If no aqueous has escaped, the knife may 
be reintroduced into the original point of entry or close to it. 
Otherwise the operation should be deferred unless we are pre- 
pared to complete the section,with a narrow probe pointed 
Graefe knife, the secondary cataract knife (Desmarre’s couteau 
a pointe mousse) formerly employed to enlarge the corneal in- 
cision and reintroduced of late by Black. 

The section may be too large, either on account of the punc- 
ture and counterpuncture having been made too low down on 
the cornea or too far back, i. e., behind the limbus. If recog- 
nized early this may be corrected by inclining the edge of the 


blade more sharply forward as we cut upward through the cham-. 


ber. In this way it may still be possible to avoid injuring the 
iris and to bring the plane of the section back into the corneal 
limbus. The section is almost unavoidably irregular and its 
summit may have to be laid in clear cornea. This is disadvant- 
ageous for an easy delivery of the lens, prevents the formation 
of a conjunctival flap, increases wound astigmatism, and the re- 
sulting section does not heal as quickly as one in the sclero- 
corneal margin. Insufficient length of the section is rare in the 
formation of a flap section of semi-circular form, and is easily 
corrected. Snellen claims that too small a wound is the com- 
moner mistake, and both this author and Haab think it had 
better be too big than too small. If the section lies correctly, 
i. e., in the limbus, its ends may be lengthened by passing a 
small, curved strabismus scissors (Stevens) into either wound- 
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angle and cutting through the cornea with a firm snip. As a 
rule, no harm is done. Jf the section is made with the blade 
of the knife inclined too far forward, so that it emerges in the 
clear cornea some distance below the corneal margin, the section, 
although actually not too short, is badly placed for all subse- 
quent steps, particularly for the delivery of the lens which has 
to be capsized or tilted far forward before it can engage. This 
requires more pressure than usual and the danger of prolapse 
of iris and vitreous is greatly increased. There is more bruising 
of the iris, greater danger of incarceration of capsule, or of 
adhesion of iris or of the margin of the coloboma to the wound. 
Pressure on the posterior wound lip cannot well be made as it 
now lies in front of instead of above and somewhat behind the 
equator of the lens, and would tend to dislocate the lens back- 
ward. No correction of this section is possible. 


INJURY OF THE IRIS. 


The point of the knife may impinge upon the iris, and yet © 
be made to free itself. Of course it is unwise to withdraw the 
knife, although that may be the instinctive tendency, as loss of 
aqueous would inevitably carry the iris down upon the blade and 
completely prevent correction. If, however, the handle of the 
knife be depressed, while it is advanced, so that the point rises 
as soon as it is seen to engage the iris, it will generally ride 
over that membrane and free itself. If this accident takes place 
when the point of the knife has nearly reached the counter- 
puncture, there is little or no danger in slightly withdrawing the 
knife, as the point of entrance will be occluded by the equal 
breadth of the blade of the knife. If the point of the knife is 
not freed by this manceuvre, the iris may be torn partially. from 
its ciliary attachment, or may fall in front of the blade. This 


accident is most liable to occur with a shallow chamber, a long 


section, and a narrow knife. If inclination of the cutting edge 
forward does not cause the iris to slide back, and hemorrhage 
shows that it has been cut into, it is best to complete the sec- 
tion without any further effort to change the plane of the knife. 
Nothing can be done to save the iris, which would have to be 
excised in any event, and we merely risk a bad section in addi- 
tion. Aside from the mutilation of the iris, this accident is 
awkward, as a good deal of pain is caused by the slow cutting 
of the unanesthetized iris. There may be serious danger if 
the patient becomes restless at this point. The excised piece 
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of iris may be removed with forceps before the capsule is opened, 
or if the iris is merely torn, an iridectomy is performed. 

After the section has been completed Jege artis, a number of 
minor complications may occur. 


COLLAPSE OF THE CORNEA, 


This is observed in very feeble, aged patients, an unusually 
thin cornea, with small, deep-set eyes, sub-normal intra-ocular 
tension, and it is claimed, after too free use of strong solutions 
of cocaine. As a rule the curvature of the cornea is restored 
with the filling of the anterior chamber under the closed lids. 
It is more apt to happen after delivery of the lens, and if the 
anterior chamber is not promptly restored when the speculum 
is removed and the lids closed, a small amount of fluid injected 
into the anterior chamber in the course of irrigation will cor- 
rect the deformity. A more serious form of this collapse has 
heen observed in cases of annular synechia and tough cyclitic 
membranes, forming a rigid diaphragm in the plane of the pupil. 
There is no tendency for the lens system to press forward, and 
the external atmospheric pressure inverts the cornea. 


ENTRANCE OF BLOOD OR AIR INTO THE ANTERIOR CHAMBER. 


Hemorrhage from the sclera or conjunctiva at the upper part 
of the section may gravitate into the anterior chamber or be 
aspirated by negative pressure. Free bleeding is rare after ad- 
renaline has been used as is usual, except in case of marked 
arterio-sclerosis or other diathesis. It is usually removed by 
pressure with a moist wipe which may actually aspirate the 
blood from the anterior chamber. Hzemorrhage from the iris is 
generally seen only in case of wounding in the course of the 
section, or in case of disease of this membrane. Iridectomy is 
usually a bloodless operation, as the cut vessels of a healthy iris 
immediately retract. Of course this does not apply in case of 
plus tension, or of adherent iris. Copious hemorrhage may, how- 
ever, be caused by iridodialysis, and may require the operation 
to be brought to a sudden and premature close. While any 
hemorrhage from a normal iris stops promptly and is rapidly 
absorbed, a blood clot may form causing dense occlusive mem- 
brane or secondary cataract in case of coloboma of a diseased 
iris. 

That air bubbles in the anterior chamber are innocuous was 
proven by Graefe’s experiments on the eyes of animals, and it is 
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generally claimed that it is not necessary to remove them as 
they absorb spontaneously. While this is actually the usual 
result, it is by no means invariable, and at least one case has 
been seen in which a circumscribed opacity developed on the 
posterior surface of the cornea, corresponding exactly to the 
position of a bubble which had not been removed at operation. 
As a rule, irrigation will carry any air bubble out of the cham- 
ber so there is no reason why they should be allowed to remain 
behind, unless, perhaps some complication made it advisable to 
terminate the operation abruptly. 

Haemorrhage in the depths of the eye is always a serious com- 
- plication. Small retinal hemorrhages are the rule after extrac- 
tion in case of high tension. They are due to the sudden lower- 
ing of intra-ocular pressure, and, of course, more apt to happen 
in case of general or local disease of the vessels. Massive intra- 
ocular hemorrhage (expulsive haemorrhage, Terson) may occur 
during operation or immediately after it. There is always sud- 
den, and intense pain in the eye. Vomiting and even an epilep- 
tic attack may occur. An insidious course during which the 
external wound opens and a large blood clot with intra-ocular 
tissue is extruded is decidedly rare. The first sign of this accident 
may be the sudden advancement of the lens system, its dislocation 
into the anterior chamber, or its sudden expulsion from the eye. 
If the cataract has already been extracted, the wound opens and 
vitreous prolapses without any evident cause, such as pressing on 
the part of the patient. Copious hemorrhage welling up from the 
depth may be the first sign of trouble. It may persist in spite 
of a pressure bandage, and is almost invariably followed by loss 
of the eye, through atrophy or secondary panophthalmitis and 
phthisis. The hemorrhage is retro-choroidal in origin, the vitre- 
ous prolapse is secondary, the entire semi-fluid contents of the 
eye being pressed forward by the massive blood-clot. High ten- 
sion and obstruction in the system of the superior vena cave, 
such as embarrassment of respiration, spasmodic coughing, 
marked overexertion, predispose to this accident; but while it is 
more frequent in glaucoma operation, its occurrence in other 
cases seems to have no bearing on or dependence upon plus 
tension. The accident cannot be foreseen, or prevented, except, 
perhaps, in the unusual case of expulsive bleeding having already 
taken place in one eye, as we have no local or general signs which 
might serve as danger signals. ° 
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PROLAPSE OF IRIS. 


This may occur immediately after the section. For this rea- 
son.it is advisable to have instruments at hand for an iridectomy 
in every operation in which the anterior chamber is opened by 
a section, however small. A small prolapse of uninjured iris 
may-be replaced by means of the spatula and subsequent irriga- 
tion, but as a rule it must be excised. In case of prolapse or in- 
carceration of the margins of a coloboma after iridectomy, an 
attempt at reposition is not advisable. Excision at the time of 
operation has the advantage of effectually preventing a second 
prolapse, in case of which it would be necessary to perform a sec- 
ond operation, possibly under general narcosis, with its attendant 
dangers to senile patients and to the eye, during recovery from 
the anesthetic (hemorrhage, prolapse of vitreous, opening of 
the wound, etc.,) in consequence of retching and vomiting. Ex- 
cision of a post-operative prolapse is an emergency operation. 
Preparations and asepsis cannot be as thorough as they should 
be. The iris may be firmly incarcerated by the time an attempt 
is made to remove it and it may be impossible to free it com- 
pletely. Add to this that after the subjection of the patient to 
this procedure we have, at the very best, accomplished what we 
would have secured without further complications, in all prob- 
ability, by an excision of the prolapse at the time of the original 
operation, and in the latter case, the coloboma would almost 
inevitably have been smaller, more regular, less disturbing and 
less disfiguring. 

Iridectomy during operation is indicated in case of the fol- 
lowing complications: Irregular or uneven section, injury of 
the iris by the knife, capsule forceps or cystitome, or in case the 
iris does not lie smoothly in the anterior chamber, or cortical 
remnants behind the upper segment of iris cannot be removed, or, 
in case the lens cannot be delivered with gentle pressure or is dis- 
placed in the manipulation, in case of iris prolapsing during 
delivery and failing to be returned easily, or when the pupil 
shows a tendency to be drawn out toward the wound. The 
iris then tends to belly toward the section when the eye is 
‘moved. In case of a rigid pupil, and where a thickened capsule 
has been extracted after delivery of the lens. Measures for 
the prevention of prolapse during the operation consist in the 
careful choice of cases to be taken, instruction and preparation 
of the patient, careful and complete anesthesia, early removal 
of speculum and fixation, accurate performance of the section and 
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sufficient size of the cut, a minimum of pressure during delivery 
of the lens, thorough irrigation for the removal of cortical rem- 
nants, the avoidance of atropine where possible, and perhaps 
the instillation of pilocarpine or of very weak (1/10%) solutions 
of eserine immediately after the operation. To this we may add 
the injection of a small dose of morphine or the administration 
of hypnotics some time before and soon after operation, suture 
of the wound, or its occlusion by a large flap of conjunctiva, 
perpheral iridectomy and sphincterectomy, or radial incision of 
the sphincter. 

PROLAPSE OF VITREOUS. 


This may accompany a prolapse of the iris, in which case 
both are to be excised. In the simple operation prolapse of 
vitreous rarely takes place until after delivery of the lens. The 
speculum must be removed at once, if it is still in situ, and the 
eye closed definitely. In case of prolapse during expression of 
the cataract, or after iridectomy, no time is to be lost, as the 
lens almost immediately sinks backward or downward into the 
vitreous and is lost to sight. The rapid introduction of an ex- 
traction instrument, perferably the spoon, behind the lens, may 
succeed in scooping it forward against the posterior surface of 
the cornea and in drawing it out of the eye, which is then im- 
mediately closed. In case we have to deal with a very quiet and 
sensible patient, it may be possible to abscise the prolapsed vitre- 
ous, and so improve matters somewhat. If the corneal flap has 
been folded back by ,the prolapsing vitreous it may be stroked 
back into position with the spatula while the lower lid is held 
away from the eye. The flap is stroked upward under the upper 
lid and thus prevented from opening further. 

The iris may be unintentionally seized by the capsule forceps 
where this instrument is used to open the capsule. Catching 
of the teeth of the forceps may be due to introducing the forceps 
into the chamber along the iris, instead of hugging the posterior 
surface of the cornea. The iris must be sharply watched dur- 
ing all manipulations with this instrument. If it shows any sign 
of traction, the forceps must be opened, the handle inclined 
more sharply and the point pressed somewhat more forward until 
it appears in the pupillary-area. Inclusion of a fold of iris be- 
tween the arms of the forceps is shown by an irregularity of the 
pupil when the forceps is withdrawn. Forceps of correct pat- 
tern are so constructed that the arms do not quite come into 
contact when the points are completely closed and the teeth are 


| 
| 
| 
| 
| 


Operation for Mature Senile Cataract. 183 


in apposition. It is advisable to excise a portion of iris after 
this accident as the bruised tissue will generally tend to pro- 
lapse, and there is usually iritis. 

INCOMPLETE IRIDECTOMY. 


The sphincter may not have been excised. This is apt to happen 
in case the iris was not drawn out of the wound sufficiently, or the 
scissors were not held close to the wound, but cut through the 
iris near the grasping forceps. It may happen that the sphincter 
is not drawn out of the wound at all, particularly if the iris was 
grasped too near the ciliary attachment. If the bridge of iris 
tissue is very slender it may be torn through with a cystitome 
or hook. In any other case it is best to draw it out with iris 
forceps and make a clean excision with scissors. 

DISLOCATION OF THE LENS. 


This is an unusual accident, and one which presupposes anato- 
mic abnormalities, such as fluid vitreous and lax zonule, ex- 
ceedingly prominent eyes, on the one hand, or great restlessness, 
with spasmodic squeezing on the part of the patient, or unskillful 
manipulation by the operator, on the other. It not infrequently 
accompanies prolapse of the vitreous and requires prompt and 
energetic action in extracting the lens and rapidly closing the 
wound. A badly constructed speculum which causes pain or 
presses on the eye will, especially if the latter be prominent, pre- 
dispose to or actually cause this accident. It may occur at any 
stage of the operation. During the cutting of the section the 
knife may impinge on the lens and carry it out of its place. 
During capsulotomy, thé cystitome may dislocate the lens back- 
ward, or it may remain imbedded in the nucleus and draw the lens 
into the anterior chamber or cause it to wedge across the incision. 
Pressure with a capsule forceps may carry the lens back into the 
vitreous. During expression, the exertion of too much force 
may cause the lens to be torn from its attachment and disappear 
in the vitreous. This is more apt to occur if the section was too 
small, or the laceration of the capsule not sufficiently extensive, as 
in any other event, delivery is easily effected with a minimum 
of pressure, as stated above. Faulty situation of the section, 
particularly its upper segment too far forward in clear cornea, 
requires more manipulation and pressure in order to make the 
upper margin of the lens present and so may cause dislocation. 
Faulty technique during expulsion may also be the exciting 
cause, if pressure on the lower part of the cornea be made 
too energetically while the wound fails to gape, or be made up- 
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ward before the lens has tilted into the region of the section, or 
the spatula be pressed against the posterior lip of the wound 
too vigorously, 

Slight displacement of the lens need not interfere with its de- 
livery, and dislocation into the anterior chamber is not a serious 
matter, as the lens can usually be extracted without difficulty 
with a spoon or grasping instrument. Dislocation into the vitre- 
ous is much more ominous, particularly if accompanied by pro- 
lapse of vitreous. When the latter accident threatens or actually 
takes place, self-possession and rapid action alone will save the 
day, by the instant introduction of the spoon behind the sinking 
lens, which should be pressed forward against the posterior 
surface of the cornea and pushed out along the anterior flap. 
A wire loop should not be used as a small lens (or nucleus freed 
of cortex) may slip through it. Grasping instruments are 
much less reliable than the spoon, as there is no vis a tergo to 
help them catch in the lens capsule, and danger of the lens 
slipping from their grasp in extraction even if they do catch 
hold. If the lens has disappeared in the vitreous it is not ad- 
visable to go in with the spoon, as all efforts are then made in 
the dark and at random. The results cannot be good. It is 
best to close the eye for a longer period.+ A day later the lens 
may be found in the pupillary area as was not infrequentely the 
case after the couching operation, although the conditions are less 
favorable for such a spontaneous reposition on account of the 
generally complete tearing of the zonule. After extraction of 
a dislocated lens, the ‘operation should be terminated as quickly 
as possible. If the speculum is still in situ, this must of course 
be removed at once. As the lens has come out in the capsule 
there is little danger of any extraneous matter remaining be- 
hind, and the prevention of vitreous prolapse or of further 
accident to this body is the prime consideration. In case the 
lips of the wound are prevented from closing by an incarcera- 
tion of vitreous it will of course be necessary to abscise it, and 
to effect reposition of a retroverted flap with as little manipula- 
tion as possible. 

With the final closure of the patient’s lids, the operation for 
the extraction of cataract has been concluded, and the after 
treatment begins, a period which at least in its earlier stages is 
fraught with anxiety, and requires, if less skill and experience, 
at least as much conscientious attention to detail, as the original 
surgical procedure itself. 


] 
| 
| 
{ 


185 


ON CONJUNCTIVITIS, IRIDOCYCLITIS AND OTHER 
INFLAMMATORY EYE AFFECTIONS AS PART 
SYMPTOMS OF A GONORRHOISMUS. 


By Dr. K. ULLMANN, VIENNA. 


(Translated by Adolf Alt, M.D.) 
(Continued from page 146). 


In the same year, during the meeting of the English Ophthal- 
mological Society at London, a special discussion on gonorrhoic 
iritis took place and several authors stated that a gonorrhoic 
iritis might be observed long after the gonorrhoea had appar- 
ently been healed. Thus Hartridge and Spicer noted a connec- 
tion with gonorrhoea in 7 cases out of 12 cases of iritis. The 
speaker went so far as to doubt the very existence of a rheumatic 
iritis. 

In spite of this large number of, as we think, undoubted cases 

Van Moll again raised the question, Is there really a metastatic 
conjunctivitis? at the ninth International Congress of Ophthal- 
mology at Utrecht. The discussion ended in the affirmative. 
Griffith in the same year, also, discussed this question. 
In the same and the following year Morax and Elmassian 
studied the influence of toxins in the etiology of metastatic con- 
junctivitis. By instilling gonotoxin into the conjunctiva of rab- 
bits and men they produced a toxic conjunctivitis, of the toxic 
fluid remained in the conjunctival sac for 2 or 3 hours. 

In 1900 Usemblo reported a new case of simultaneous gonor- 
rhoic gonitis and leftsided sero-plastic iritis; further, Kuchar- 
cewsky a case of metastatic iritis and neuritis, and Fage a bi- 
lateral conjunctivitis with articular affections probably due to 
gonococcus metatasis, finally Deutschmann a typical case beau- 
tifully described. Then Castillo brought forward a case of 
gonorrhoic iritis with arthritis, Lechner cases of iritis and con- 
junctivitis with secondary glaucoma, also of mild conjunctivitis 
and small corneal ulcers, and Kaldrovits some similar cases. 

In this year at the Paris Congress Lesser, Tomasoli and 
Finger proposed several theories to explain the pathogenesis of 
gonorrhoic metastases, which, of course referred, also, to the 
eyes and which we will discuss later on. 

Santamaria gave a synopsis of the gonorrhoic metastatic eye 
affections as serovascular conjunctivitis, serous chemosis, 
parenchymatous keratitis, iritis, especially the serous form, but 


. 
° 


186 K. Ullmann. 


also the plastic one (also purulent and hemorrhagic), neuritis 
optica and neuroretinitis. 

At the 69th meeting of the British Medical Association, 1901, 
Lawford read a paper in which he considered the gonococcus 
as the agent in producing these affections. Yeld, Darier and 
Drake-Brockmann agreed with him, while Powers thought cases 
of gonorrhoic iritis were very rare. Hamilton spoke against 
the name of metastatic iritis and wanted it changed to pyzemic 
and thus approached the opinion of Gustav Linger, who in 1898 
spoke of the staphylogenous, that is, mixed infection of the gon- 
orrhoic arthritis. It is interesting that Yeld thought he had 
been able to exclude syphilis definitely in 56 out of 159 cases 
of iritis ; 28 of these had a simultaneous gonorrhoea and 26, also, 
simultaneous joint affections. 

At the same occasion Darier stated that ruptures of the mu- 
cous membrane in the posterior urethra frequently may be the 
source of pyzemic metastasis and iritis. 

In his statistics of Fuchs’ clinic, Kurka in 1902 could affirm 
not only the frequent occurrence of iritis with gonorrhcea, but, 
also, reported a case of conjunctivitis the pathogenesis of which 
was fairly certain, although it was impossible to find the gonococ- 
cus or any other bacteria in the conjunctival sac. 

.In 1903 Apetz adduced further cases to prove the formation 
of metastases in the shape of ulcerous keratitis and iritis. 

Thorner (conjunctivitis), Lym (conjunctivitis), and Malherb 
(iritis) reported further cases in 1904. 

Thorner described four cases of conjunctivitis from Greeff’s 
clinic, 3 of which were bilateral and always accompanied pain in 
the joints; the other was unilateral, and also appeared with 
joint affections. No gonococci were found in the secretion of 
the conjunctiva. He mentioned as characteristic for this eyé 
affection the pronounced redness of the periphery of the con- 
junctiva, while the parts in the neighborhood of the cornea look 
almost normal. This distinguishes it from an ordinary con- 
junctivitis in which the conjunctiva is uniformly red. 

It appeared, also, from Kurka’s cases ( Fuchs’ clinic) that the 
strangely profuse secretion without gonococci, their sharply de- 
fined extent, never attacking the whole of the conjunctiva to an 
equal degree, pointed to a localized affection, probably due to 
gonococci, in the conjunctiva itself, although the gonococcus 
could not be found in the tissue. 

In 1905 Greeff in a monograph on the metastases in the eye 
due to gonorrhcea reports a series of 7 cases of gonorrhoic iritis, 
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one of which had previously been described by J. Lehmann, one 
of his pupils in his inaugural dissertation. 

In Greeff’s cases there was mostly a plastic iritis as it is seen 
in the earlier stages of syphilis. The more plastic not purulent 
form of the secretion, which in general seems to be the more 
frequent form of reaction in gonorrhoic eye affections, renders, 
as Greeff thinks, the distinction from syphilitic affections rather 
difficult. Of course, the accompanying symptoms, simultaneous 
or simultaneously exacerbating joint swellings, present or passed 
gonorrheea, aside from the perfect uselessness of an antisyphilitic 
therapy, are such that a correct diagnosis is not so difficult. On 
the other hand Greeff fights the idea that a present or passed 
gonorrheea in itself is ground enough on which to base the 
diagnosis of a “gonorrhoic iritis.” 

He reports three other cases in which during a gonorrhcea 
without joint affections iritis and conjunctivitis made their ap- 
pearance, once, also, a cyclitis, once seclusion and occlusion of 
the pupil which made an iridectomy necessary. These 3 cases, 
moreover, relapsed a number of times. All of the 14 cases from 
Greeff’s clinic were observed during the years 1896 to 1905. 

From all this we have to acknowledge that the cases of iritis, 
conjunctivitis, or keratitis (Lehmann, Noble, Apetz) here re- 
ported, make up a strong and convincing material in proof of 
the fact that the eye affections following a recent or former 
gonorrhoea of the urethra, usually in combination with mono- 
articular or polyarticular swellings, are the expression of a 
general infection of the organism and that, in consequence, an 
ztiological well defined subdivision of gonorrhoic eye affections 
can doubtlessly be separated from the rheumatic group. 

We know, furthermore, from numerous literary reports that 
other parts of the eye can be attacked by this specific inflam- 
mation, especially the lacrimal gland (Terson, Panas, Seeligsohn, 
Pes, Krause, Etievant) and then the retina and the optic nerve. 

Thus, Burchardt (1894) reported cases of iridocyclitis and 
retinitis; Hilpert (1895) cases of retinitis serosa; Campbell- 
Highet (1896) neuroretinitis during the course of a gonitis; 
furthermore, recently in 1897 Burchardt 2 cases of iritis, con- 
junctivitis and papilloretinitis; Fromaget (1899) case of iritis 
and neuritis, and finally in 1900 Galezowski numerous cases of 
thrombosis of retinal bloodvessels with consequent retinitis and 
papillitis. 

Greef even is inclined to bring a case from his clinic in which 
there was a choroiditis followed by phthisis bulbi in connection 
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with a simultaneous gonorrhoea, since every other etiological 
factor was wanting. 

From present observations it is as yet undecided whether 
these rare localizations have from an ophthalmological stand- 
point characteristics specific enough to separate them from other 
forms of neuritis, papillitis, etc. These affections were usually 
brought to a cure by means of sweats, sometimes inunctions, 
and under the treatment of the gonitis, of course with a deteriora- 
tion of vision. Only in exceptional cases, as in the last one 
of Burchardt a phthisis bulbi, or as in Panas’ case a panophthal- 
mitis resulted. 

Since we have seen that it is almost unanimously acceded that 
neither the conjunctivitis, iritis and keratitis, nor the retinitis and 
papillitis gonorrhoica have special characteristics differentiating 
them from other similar affections with a different ztiology, 
it is certainly the more necessary to base the diagnosis chiefly 
upon the presence of the most important syndroms as which 
we must name especially the urethritis, vaginitis, prostatitis and 
endometritis gonorrhoica, and also. the preceding or simultane- 
ous appearance of a general infection in the joints, sometimes 
in the heart and other organs. 

This connection with an existing chronic gonorrhcea is em- 
phasized in the relapsing cases, in which almost universally an 
exacerbation of the ocular symptoms occurs simultaneously with 
the genital affection. 

Yet, we must not forget, that even very careful observers, like 
Fuchs, state that the éxistence or interposition of articular af- 
fections is not unconditionally necessary, as is also proven by 
Greeff’s 4 recent cases. The presence of a gonorrhoea where 


there is an inflammatory eye affection without any other clearly 


xetiological factor, therefore, can to-day be looked upon as an 
ztiologically satisfactory syndrom. 

Although the scepsis of oculists concerning the zxtiology of 
inflammatory eye affections was reasonable and justified dur- 
ing former decades and even up to the present time, it would 
no longer be in the interest of the patients nor tenable from a 
scientific standpoint. My cgntention that in the rheumatic eye 
inflammations, especially in iritis, gonorrhoea is a frequent 
ztiological factor, is better founded to-day than ever before, 
and it is our duty to segregate more fully this form of iritis 
from the remainder of the rheumatic inflammations of the iris 
by means of further exact investigation and therapeutic meas- 
ures. 
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When Lapersonne in 1905 argued that, without exact bacter- 
iological proof from the iris or conjunctival tissue or the exuda- 
tions in the eye, this opinion does not rest on a firm basis, and 
called such forms of iritis simply rheumatic ones, we think he is 
refuted by the numerous observations of the syndroms, above 
detailed. 

It is the more important to be well acquainted with these 
syndroms, since the clinical and anatomical conditions of these 
eye affections show little or nothing which is characteristic of 
their gonorrhoic nature. 

For the iritis, which is the most frequent and important, 
Foerster thought that a spongy, gelatinous, tens-shaped exuda- 
tion was especially characteristic. 

Knies, Galezowski, Marshall, van Duyse, Greeff, Louder, 
Beylac, Grendon and others gave more weight to the membran- 
ous exudation, although this form of exudation usually develops 
from the former. A great many observers following Lawrence 
and Galezowski describe the exudation as a serous one. Whether 
the form of exudation as either a serous or a fixed one depends 
on the kind of gonococcus infection, or on other microbes, or 
on the quantity and virulency of these same microbes, or on 
the individual susceptibility of the tissue, cannot be determined 
clearly from the literature, the more so since the bacteriological 
examinations are wanting. 

It is similar with the conjunctivitis. A careful scrutiny of 
the different descriptions shows that the cases were of a varying 
intensity, sometimes more sharply localized as in those of 
Kurka and Greeff, sometimes more diffuse spreading over the 
palpebral conjunctiva, in some even on the cornea and causing 
ulceration, yet every case was characterized by the absence of 
gonococci from the secretion, as not being a primary infectious 
eye affection. 

The metastatic gonorrhoic conjunctivitis is in many cases 
combined with iritis, and when it is observed by itself it is not 
always clinically sufficiently characteristic to be easily distin- 
guished from other affections of the conjunctiva, especially rheu- 
matic ones, as in Kurka’s cases. . 

It is even more difficult to differentiate other and rarer metas- 
tatic eye affections, as retinitis and choroiditis, from other forms. 
_ Clinically, this is the case, also, with dacryoadenitis, yet in this 
affection there is a possibility to find out the true character by 
bacteriological examination and thus to distinguish it from other 
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forms of purulent dacryoadenitis. In the cases thus far reported, 

however, no mention is made of this. All of these healed either 

spontaneously or on the application of antiphlogistic remedies 

or moist heat, without coming to real suppuration. 

FREQUENCY OF THE GONORRHOIC METASTATIC EYE AFFECTIONS. 
From the literature here referred to and the experience of 


ophthalmologists of renown, such gonorrhoic metastases are more © 


frequent than has hitherto been conceded, although no definite 
data have as yet been brought forth. Retrospective investiga- 
tions in this direction seem to be of doubtful value, since the ob- 
servations recorded in the case histories cannot be unobjection- 
able on account of the existing scepsis. It seems that the two 
sexes are affected in almost equal numbers, perhaps, the males 
slightly preponderating which may be explained by the frequent 
affections of the prostata and posterior urethra (60-90%), and 
since the eyes of men are in general more exposed. 

It is even less possible to find out from present observations 
whether in the female patients inner complications of gonorrhoea 
like metritis and oophoritis exist, since these genital affections, 
at least in former years, were not sufficiently looked for and 
described but usually referred to under the general title of a 
gonorrheea, “chronic gonorrheea,” or “chronic relapsing gonor- 
rheea.” 

However, I, at least, do not doubt that in men these metastatic 
complications in the eyes appear only after gonorrhoic compli- 
cations, like urethritis posterior and prostatitis, and not with an 
uncomplicated anteridr gonorrhea. 

This was not only the case in all of my four observations, 
but is expressly stated concerning the rheumatic articular metas- 
tases of gonorrhcea by most syphilographers as Jullien, Four- 
nier and Finger. At the last Congress at Paris in 1900 when 
this subject was discussed, virtually all of the authors agreed, 
that in the male the gonorrhcea must first have spread to the 
posterior urethra and the prostata before (Lesser, Finger) it 
can produce internal metastases; that means, as a rule, hardly 
before the 4th or 5th week after the beginning of the gonorrhcea. 
Since, however, in exceptional cases (through excesses or .par- 
ticular circumstances) an acute inflammation of the posterior 
urethra and prostata and with them a retention of pus in the 
tissue may occur, it is in such cases not impossible that a joint 
and eye affection may appear at this early date. 
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We must, of course, not forget that, as a rule, the patient’s 
statements as to the beginning of the gonorrhoea are very vague 
and that frequently it is only the appearance of grave symptoms 
in the neck of the bladder, the posterior urethra and prostata 
which brings them to seek the aid of a physician. This does 
not apply to relapses, with which, according to the unanimous 
reports, the new joint and eye inflammations may appear at once. 

It is difficult to tell whether conjunctivitis is more frequent or 
iritis. Yet it seems that the iritis springing from interior causes 
is relatively more frequent than the conjunctivitis from purely 
interior causes. 

While Fournier, 1886, considered the metastatic conjunctivitis 
to be 14 times more frequent than the ophthalmoblennorrheea of 
the adult, while the experienced New York dermatological clin- 
icist White, 1883 (then at Philadelphia), conceded about 25% 
of metastatic gonorrhoic conjunctivitis ‘and only about 34% of 
ophthalmoblennorrhcea (that is the former about 30 times as 
frequent as the latter), even excellent ophthalmologists and 
dermatologists in those days did either not recognize this affec- 
tion or were very sceptic as to its pathogenesis. That well pro- 
nounced, typical cases are rare, is above doubt. In Fuchs’ clinic 
only two cases of undoubted metastatic gonorrhoic conjunctivitis 
were seen in 15 years (Kurka). 

Since the attention of ophthalmologists has been more repeat- 
edly drawn to this xtiology of inflammatory eye affections, the 
now systematically recorded observations will surely soon clear 
up the question of the frequency of these complications, especially 
for the different tissues of the eye. It is to be hoped too that 
from now on more attention is paid to a simultaneous examina- 
tion of the genital organ as to the presence of gonococci, as 
to whether the urethral affection is more recent or of older date, 
whether the gonorrhoea is an anterior or posterior one 
and what complications are present, furthermore, what other 
organs are affected (blood, endocardium, joints), since these 
points are apt to throw some light on the causes of the appear- 
ance of and on the therapy of such affections. 

In spite of the not inconsiderable number of cases reported 
in the literature to date, I still believe that we are not yet in 
a position to form definite conclusions as to the relative fre- 
quency of the complications of gonorrhoismus, and that in fu- 
ture, according to Foerster’s idea, we should in every case of 
iridocyclitis which cannot otherwise be explained, search for an 
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acute gonorrhcea, prostatitis, etc., and that the presence of gono- 
cocci or of gonorrhoic threads composed of undoubted pus cells 
must from now on be held ztiologically responsible for certain 
eye affections. This does not stand in the way of the fact that 
in certain cases the eye affection may be due to other causes, 
although there is a recent gonorrhoea or there are remnants 
of an older one. The same doubt must often be expressed as 
to the connection between articular rheumatism and old gonor- 
rhoic remnants. 

Only by means of a regular exhaustive examination of the 
male and female genital organs in all these cases will it be pos- 
sible to arrive in a few years at a trustworthy opinion as to the 
frequency of true gonorrhoic metastatic iritis and other gonor- 
rhoic eye affections. 


(To be continued. ) 
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